Expression of mCLOCK and other circadian clock-relevant proteins in the mouse suprachiasmatic nuclei.
Circadian timing in mammals is based upon the cell-autonomous clockwork located in the suprachiasmatic nuclei (SCN) of the hypothalamus. It is thought to involve interlocked feedback loops in which periodic transcriptional drive to core clock genes is mediated by CLOCK/BMAL1 heterodimers. Negative-feedback actions of the encoded proteins PER and CRY terminate this phase of the cycle. In lower species, rhythmic abundance of the mCLOCK homologue initiates the subsequent cycle. By contrast, it is proposed that the new circadian cycle in mammals is triggered by indirect, positive transcriptional actions leading to a subsequent surge in BMAL1. The aim of this study was to test predictions made by this model concerning the behaviour of the native clock factor mCLOCK in the mouse SCN. Using in situ hybridization, immunocytochemistry, Western blotting and immunoprecipitation, we demonstrate constitutive expression of mCLOCK as a nuclear antigen in the SCN. mCLOCK forms alternating, periodic associations with either mBMAL1 or the negative regulators mPER and mCRY. The results confirm predictions made by the "two-loop" model of the mouse clock, and further highlight the role of interlocked cycles of positive and negative transcriptional regulatory complexes at the heart of the circadian clockwork.